We prove that Riemann's xi function is strictly increasing (respectively, strictly decreasing) in modulus along every horizontal half-line in any zero-free, open right (respectively, left) half-plane. A corollary is a reformulation of the Riemann Hypothesis.
Introduction
The Riemann zeta function ζ ( ) s is defined as the analytic continuation of the Dirichlet series For example, since ξ( ) s ≠ 0 outside the critical strip, if t is any fixed number, then ξ σ ( ) + it is increasing for 1 < < ∞ σ and decreasing for −∞ < < σ 0 .
In the next section, as a corollary of Theorem 1, we give a reformulation of the Riemann Hypothesis (a slight improvement of [2, Section 13.2, Exercise 1 (e)]). The proof of Theorem 1 is presented in the final section.
A reformulation of the Riemann Hypothesis
Here is an easy corollary of Theorem 1.
COROLLARY 1. The following statements are equivalent. (i). If t is any fixed real number, then
(iii). The Riemann Hypothesis is true. 
Proof of Theorem 1
We prove the first statement. The second then follows, using the functional equation. Here the product is over all nonreal zeta zeros ρ , and B is the negative real number
where C is Euler's constant.
We first prove that 1 − ( )
It follows that the distance s − ρ and, hence, the modulus 1 is non-decreasing along L. It remains to overcome the effect of the Hadamard product factor e Bs , which, since B < 0 , is decreasing in modulus on L. We use the following alternate interpretation of the constant B. First, let ρ ρ 
